Background This cross-sectional study was carried out in a population-based setting in Worcestershire to investigate the relationship between social deprivation and other potential prognostic factors.
Introduction
There are 39500 new cases of breast cancer diagnosed each year in the United Kingdom and breast cancer is now the commonest cancer. 1 It is one of the few cancers that is more common in affluent women; however, deprived women with breast cancer have poor relative survival compared with affluent women. [2] [3] [4] [5] [6] Five year survival in the United Kingdom is currently 75 per cent, 7 and improved survival in the last 10 years is largely due to better treatment including the increased use of chemotherapy and Tamoxifen and the introduction of the national breast screening programme. 8, 9 One recent study concluded that deprived women were likely to have 10 per cent poorer 10 year relative survival compared with affluent women, 3 and this figure is similar to that given in other studies. 2, 5 Research into the causes of poor relative survival from breast cancer in deprived women indicates that it is likely that the differences in survival are multi-factorial. Possible explanations include health service factors, 10, 11 later stage at diagnosis, 12 differing tumour biology, 3, 13 and higher levels of co-morbidity.
14 It is also known that deprived women have had higher rates of mastectomies in the past. 3, 15 Research by Thomson et al. 3 showed that approximately a third of the difference in survival from breast cancer between affluent and deprived women was explained by differences in oestrogen receptor (ER) status. Negative ER status is associated with poorer survival and has also been found to be more common in deprived women in other studies. 13, 16 Grade of invasive breast tumour and variation by social class has also been studied. 12, 17 There have been no studies that we could find that have examined differences in histopathological type of breast cancer between social classes.
This population-based cross-sectional study included female patients diagnosed with breast cancer in Worcestershire, and was designed to collect detailed information on histopathology (tumour type, grade, ER status), lymph node status, tumour size, stage and treatment (surgery, chemotherapy, radiotherapy, hormone therapy, oopherectomy): information not usually recorded in most Cancer Registries. Recent years were chosen for inclusion in the study (1998) (1999) , and survival could not be measured. These years were chosen because sufficient time would have passed since the publication of the Calman/Hine report on cancer 18 in 1995 and the BASO 19 and COG 20 guidelines in 1995 and 1996 respectively on breast cancer to create universally highquality care for patients treated by specialists in Cancer Units and Centres. Missing data were most common for elderly patients who did not have surgical treatment -these patients could not be staged accurately (see Tables 3 and 4) .
Methods

Statistical methods
Data were collected in EXCEL and converted into SPSS version 10.1. Each patient with a postcode was matched by the Public Health Department of Worcestershire Authority Health to 1991 Census Enumeration District (ED) of residence and then to 1991 Census ED based Townsend score. Townsend quintiles were calculated from the West Midlands female population and patients allocated to quintiles on the basis of Townsend scores (n = 753, 98.8 per cent). West Midlands quintiles were used as Worcestershire is an affluent district, and locally based quintiles would allocate more than the expected numbers into the deprived quintiles, therefore not reflecting true deprivation. Quintiles were used as an approximation to social classes groupings, with quintile 1 the most affluent and quintile 5 the most deprived. Because of the small number of patients in the more deprived quintiles, quintiles 4 and 5 were merged. Quintiles 1 and 2 were also merged so that the two most affluent quintiles could be compared with the two most deprived quintiles: group 1 (affluent): Townsend range -8.5 to -1.3 (n = 478); group 2 (middle): Townsend range -1.2 to +1.1 (n = 157); group 3 (deprived): Townsend range +1.2 to +8.8 (n = 118).
2 tests for heterogeneity (h) and trend (t) and were carried out.
Staging of patients
The following staging of breast cancer was used:
Stage 0.
Ductal carcinoma in situ (DCIS) only. Stage I.
Invasive tumour <2 cm maximum diameter, and has not spread outside of the breast. Stage II. Invasive tumour 2-5 cm maximum diameter, and/or has spread to axillary nodes of the same side as the breast tumour. Stage III. Invasive tumour either >5 cm maximum diameter, or regardless of size, has spread to axillary nodes that are stuck together or the surrounding tissue or are on the opposite side to the breast tumour. This stage also includes breast tumours, regardless of size, that have spread to the skin, chest wall or the internal mammary lymph nodes. Stage IV. The cancer, regardless of size, has metastasized to distant organs or lymph nodes not near the breast.
Results
Stage and tumour biology
Stage at diagnosis did not differ significantly between deprivation groups (Table 1) . Of the total of 154 women who were unstaged, 64 (41.6 per cent) had no breast surgery and could therefore not be staged; 56 (36.4 per cent) were unstaged because of insufficient axillary nodes removed during surgery (0-3 nodes) for invasive cancer; 34 ( 
Screening and tumour size
Affluent women of 50 years and over were significantly more likely to be referred from the NHS Breast Screening Programme (NHSBSP) than deprived women (28.6 per cent versus 18.7 per cent, 2 linear trend 7.033, p = 0.008). There was no significant difference in size at presentation between affluent and deprived women aged 50 years and over when sizes of less than 20 mm or 20 mm or more were compared ( 2 linear trend 0.917, p = 0.338) ( Table 1) .
Treatment characteristics
Among women who presented with invasive ductal tumours of less than 20 mm maximum diameter (Table 2 ), the proportion who had mastectomies rather than breast-conserving surgery increased with increasing level of deprivation (32.1 per cent versus 47.8 per cent, 2 linear trend = 4.091, p = 0.043). A tumour size of less than 20 mm was taken as a 'cut-off' point as this was previously shown to have similar outcomes for mastectomy or breast-conserving surgery. However, there is now evidence that tumours up to 50 mm can be treated by breast-conserving surgery plus radiotherapy. 21 There was also a significant difference in the proportion of mastectomies by social class for invasive tumours of less than 50 mm (47.6 per cent versus 60 per cent, 2 linear trend = 4.417, p = 0.036). (Table 2) .
Chemotherapy given to women over 50 years of age with invasive breast cancer (stages I-III) by nodal status is shown in Table 2 . Among women with positive nodes, the proportion who received chemotherapy was highest in affluent women (53.5 per cent versus 31.3 per cent, 2 linear trend = 6.378, p = 0.012). There was no significant difference in the proportions of women given hormonal therapy by ER status (86 per cent versus 70 per cent, 2 linear trend 1.938, p = 0.164 for ER positive tumours and linear trend; 97.7 per cent versus 100 per cent, 2 linear trend 0.686, p = 0.407 for ER negative tumours). However, the small numbers in this category make interpretation of the results difficult (Table 2) . 
Discussion
Results from this study show that deprived women were more likely to present with invasive ductal breast carcinoma and highgrade tumours. To the best of our knowledge, the association between histological type and deprivation has not been previously reported. The association found in this study was highly statistically significant. Diagnostic bias was unlikely as histopathologists were unaware of women's deprivation status. However, the role of chance cannot be ruled out because of multiple comparisons. There was also a suggestion of an association between increasing deprivation and negative ER status, although in this category there were many missing numbers. This association could be partly explained by the smaller proportion of lobular carcinoma and other special types (including mucinous, tubular, medullary, and mixed) and the higher proportion of high-grade tumours in the deprived group. The special types together make up approximately 20 per cent of invasive breast cancers, are more likely to be of low grade and ER positive, and tend to have a better response to treatment. There is evidence that invasive ductal breast tumours tend to be associated with poorer survival than most of the special types. 22, 23 Two UK studies have examined the effect of tumour grade and social class but found no significant association. 12, 17 Studies in the USA have found higher incidence of invasive ductal carcinoma compared with invasive lobular carcinoma in African American women, Hispanics and Asians compared with Caucasians. 24 In the USA, it has been difficult to dissociate race from social class. There is biological plausibility that differences in survival between social classes could be partly explained by differences in tumour biology, including tumour type and ER status. 3, 13 This also raises possible questions concerning the aetiology of different types of invasive breast cancer.
There was no significant difference in stage at presentation between affluent and deprived women. Some UK studies have not found a difference in stage at presentation between deprivation groups 3, 17 whereas others have.
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Deprived women were less likely to have breast-conserving surgery than affluent women, a finding mirrored by other studies. 3, 15 Older deprived women with positive nodes were significantly less likely to be offered adjuvant chemotherapy; however, small numbers make interpretation of these results difficult. An alternative explanation is the higher probability of co-morbidity in deprived older women.
What are the limitations of this study?
The main potential for bias is missing data; this was most common for patients over 65 years who did not have surgery (n = 80), private patients on whom incomplete information was obtained (n = 63), and patients whose casenotes were inaccessible (n = 145). Tables 3 and 4 summarize characteristics of missing data, and show that there was no wide variation between deprivation and proportions of missing data. Confounding issues relate to differences in co-morbidity, which were not recorded in this study, as well as variations in the reporting of tumours by the different histopathology departments. The most significant inter-observer differences were for reporting of grade and vascular invasion. There were no significant differences in reporting of tumour type by different histopathologists.
Worcestershire is a relatively affluent rural county, and has a small number of women in deprived groups. This makes interpretation of some results difficult because of small numbers.
What are the implications for further research?
There are some factors highlighted by this study (including tumour type, grade and ER status) that might explain poor relative survival from breast cancer in deprived women. Presentation with more aggressive tumours and smaller likelihood of chemotherapy in postmenopausal women will contribute to poorer relative survival. This cohort of women will now be followed up in collaboration with WMCIU to determine whether differences in treatment or tumour biology can lead to poor relative survival in deprived women. 
